W e carried out a prospective study of 93 patients undergoing surgery for conditions of the rotator cuff during 1994 and 1995. They were assessed before operation and after six months, and four years, using the patient-based Oxford Shoulder Score (OSS), the SF-36 questionnaire and the Constant shoulder score. The response rates were higher for the OSS and SF-36. The correlation coefficients were high (r > 0.5) between all scores at each stage of the study. While all scores improved substantially at six months, the Constant score was reduced significantly at four years. This did not correlate with the patients' judgement of the change in symptoms or of the success of the operation. Our study suggests that patient-based measures of pain and function can reliably assess outcomes in the medium term after surgery to the shoulder.
There is little reliable information about the medium-and long-term results after many forms of surgery to the shoulder. 1 This is mainly because of the lack of appropriate methods of assessing outcome. Patients can provide valid judgements about the benefits of treatment 2 which are independent of clinical assessment. [3] [4] [5] [6] There are two main types of patient-based measure: generic instruments which may be applied to a wide range of health problems, and condition-specific instruments, which are designed to address a single condition.
We have therefore compared a standard clinical assessment and two validated patient-based measures, one specific and one generic.
Patients and Methods
We carried out a prospective study of 93 consecutive patients who had been treated surgically between April 1994 and August 1995 for shoulder pain, with a provisional preoperative diagnosis of subacromial impingement, including 'calcified tendinitis', 'painful arc', partial or fullthickness tear of the rotator cuff, or any combination of these. All patients had received previous treatment consisting of intra-articular injections of corticosteroids, physiotherapy or both. The indication for surgery was that these measures had failed to alleviate symptoms. Patients with recurrent shoulder instability were excluded since they require different forms of assessment. 7 Details of the surgical assessment were obtained from the surgeon, by questionnaire at the postoperative review after six months. The operations undertaken included arthroscopic or open subacromial decompression with or without partial or complete repair of tears of the rotator cuff.
None of the patients refused to participate. They completed a variety of assessments at the preadmission clinic, which were repeated after six months and four years later. One patient, who had not been assessed at six months, underwent an assessment at four years. Some patients who were unable (or refused) to attend for postoperative review completed their assessment by questionnaire. Constant shoulder score. 8 This contains subjective assessments of pain and activities of daily living which are allocated a maximum of 15 and 20 points, respectively, out of a total of 100. In addition, objective measurements of the active range of movement and power are allocated a maximum of 40 and 25 points, respectively. Low scores denote significant pain and poor function. The score was assessed by one surgeon (AC) preoperatively and by another (GH) at six months. Oxford shoulder score (OSS). 9 This is a conditionspecific questionnaire which is completed by patients unaided. To summarise the different scoring systems, the OSS is scored in the reverse direction from that of the Constant and SF-36, and has a smaller range of possible scores. Thus, a low score for the OSS denotes fewer symptoms and good function, while a low score for the Constant and SF-36 denotes poor health and function. When a patient or surgeon occasionally missed out an item in the questionnaire, in all these methods of assessment the dimension including that item was not computed. This explains some of the slight variation in the numbers reported in the tables.
In addition to these measures, at both stages of followup, an item in the questionnaire asked patients to assess the success of their surgery, and offered four possible categories of response, ranging from 'very successful' to 'very disappointing'. Two 'transition' items invited patients to judge the degree of change in the symptoms arising from their shoulder and day-to-day life after surgery offering five possible responses: 'much better', 'slightly better', 'no change', 'slightly worse' or 'much worse'. The questionnaire at four years also included a question about the length of time during which the shoulder had been satisfactory since surgery.
The analysis included the calculation of the change score, which is the individual's preoperative score minus their score at six months or four years after surgery, for the Constant, OSS and SF-36 scores to assess the change in clinical condition. The mean of the difference in these scores is presented when comparing the association of health status scores with categorical variables, such as grouped responses to questions about change.
We used the Spearman correlation coefficient to compare health status scores at each assessment and t-tests to test for statistical significance when comparing these scores for different groups of patients. While the distribution of absolute scores tends to be quite skewed, change scores approximate to normality. Paired t-tests have been used to compare differences in change scores with the passage of time. The 1% level (p = 0.01) was chosen to denote statistical significance in order to take account of multiple testing, i.e. the risk of obtaining a significant result on the basis of chance alone.
Results
At the preoperative assessment patients received a provisional diagnosis based on examination, and aided by radiography and/or ultrasonography whenever possible. Of the 93 patients, 52 (56%) were diagnosed as having subacromial impingement with or without a partial tear of the rotator cuff and 41 as having a full-thickness tear of the rotator cuff, many of whom also had signs of impingement. At the time of operation there were 61 men and 31 women with a mean age of 57.8 years (22.3 to 83.7); data were not available for one patient.
The most recent follow-up was at a mean of 3.9 years (2.2 to 5.6) after surgery, at which time one patient had died, six (7%) had been lost to follow-up, four (4%) had refused to participate, 82 (88%) had completed the patientbased questionnaire and 61 (66%) had attended for complete clinical assessment. Pre-and postoperative health status scores. Table I shows the correlation coefficients for the preoperative and postoperative scores at six months and four years. Agreement was particularly high, and significant, between the OSS and Constant scores. The level of agreement in absolute scores increased with the passage of time. There was also agreement between the OSS and relevant dimensions on the SF-36 such as physical activity, pain and physical role limitations. Table II presents the mean pre-and postoperative scores, the two independent health scores and the mean change scores (preoperative score minus postoperative score) for each follow-up assessment. Paired t-tests were used to compare the change scores at follow-up at six months and four years for each of the measures and dimensions of health status.
The mean change in Constant scores worsened between the assessments at six months and four years. The difference between these scores was significant (paired t-test, mean difference 13.38, t = 5.66, df 55, p < 0.001). The mean change, however, in scores at both follow-up assessments were very similar for the OSS. This was also the case for the dimensions of pain, role limitation due to physical and emotional factors, vitality and general health perception in the SF-36 (paired t-tests, OSS, mean difference 0.66, t = 0.76 df 72 p = 0.452; SF-36/physical function, mean difference 6.0, t = 2.2 df 71 p = 0.030; pain, mean difference 0.14, t = 0.14 df 76 p = 0.96; mental health, mean difference -1.45, t = -0.70 df 77 p = 0.487; social function, mean difference -4.6, t = -1.6 df 76 p = 0.108; role limitation, physical, mean difference 1.33, t = 0.25 df 74 p = 0.802; role limitation, emotional, mean difference 0.45, t = 0.09 df 73 p = 0.932; vitality, mean difference 1.49, t = 0.625 df 76 p = 0.534; general health perception, mean difference -0.96, t = -0.401 df 75 p = 0.69).
The shoulder-specific assessments showed a large change at both periods of follow-up. The size of this change differed between the Constant and OSS, however, and the mean difference between the change scores was statistically significant for the Constant (paired t-test, mean change preop to 6 months postop -32.27 versus mean change preop to four years postop -18.89, t = -5.7 df 55 p < 0.001). This was not the case for the OSS (paired t-test, mean change preop to six months postop 10.49 versus mean change preop to four years postop 11.18, t = -0.7, df 71 p = 0.433).
When responding to questions about changes in health after shoulder surgery most patients (72/91, 79% at six months; 62/82, 76% at four years) said that their day-to-day life was either 'much better' or 'slightly better'. Most (78/91, 86% at six months; 69/82, 84% at four years) also said that symptoms from their shoulder were 'completely cured', 'much better', or 'slightly better', and most (67/82, 82%) said that their operation had been either 'very' or 'fairly successful'. The patients were divided into two groups for each item, on the basis of their responses (any improvement versus no change/worse). The mean changes of the Constant, OSS and SF-36 scores were analysed for the different grouped responses. Table III shows comparisons between grouped responses to questions about retrospective assessment of change ('transition'), the success of the operation at six months and four years after surgery, and change scores of the Constant, OSS and SF-36 dimensions. There were marked differences in the mean change scores measured by the Constant assessment, OSS and the pain and physical role limitation dimensions of the SF-36 at six months after surgery, according to whether patients reported that their day-to-day life was much or slightly better rather than unchanged or worse. These differences diminished slightly for the Constant change score at four years, becoming barely statistically significant, while differences in the OSS and SF-36 pain dimension change scores were maintained.
Differences in OSS change scores were also seen in the patients' judgement of the success of the operation, with responses again grouped into two categories, at each period of follow-up. These differences were highly significant. The Constant shoulder score presented a different picture, with differences in change scores related to the patients' assessment of the change in symptoms only barely approaching statistical significance for the Constant assess- ment at follow-up at six months; the differences at four years were not statistically significant. The differences in Constant change scores, however, which related to the patients' assessment of the success of their operation, were highly significant at six months but not at four years.
The mean differences in change scores on the SF-36 domains relating to responses about specific questions concerning symptoms and the patients' judgement of the success of their operation were occasionally large at both assessments, particularly with regard to pain and physical role limitations. The variation associated with these differences, however, was also large and the level of statistical significance correspondingly low, particularly at the assessment at four years.
Discussion
It is difficult to assess the long-term outcome after surgical treatment for conditions of the shoulder. It is costly to provide appropriate extra clinic appointments, and patients are often unable or unwilling to attend for assessment some years after treatment. The most significant problem, however, is the lack of appropriate methods of assessing outcome.
In our study only 66% of the original sample underwent a clinical assessment at a mean period of 3.9 years (2.2 to 5.6) after surgery. We acknowledge that this variation in the period of follow-up may have affected the clinical validity of the investigation.
The correlation coefficients between absolute scores on the OSS, the Constant shoulder assessment and relevant dimensions of the SF-36 were generally high (r > 0.5) and highly significant. The mean change scores for the Constant, OSS and relevant dimensions of the SF-36 showed that substantial improvement had occurred at six months after surgery. These were maintained after four years, as measured by the OSS and the pain and physical role limitation dimensions of the SF-36. This was surprising since the SF-36 is a generic measure and will therefore reflect any changes in general health. 11 Such interference may have been expected after a period of four years. More surprising, however, was the deterioration in the mean change score for the clinically assessed Constant shoulder score, which had almost halved at four years.
Further support for patient-based assessments, in particular the shoulder-specific OSS, came from comparisons between mean change scores, grouped responses and a question regarding the success of the operation. Patients reported considerable differences in mean change scores at six months; thus those who indicated that their life was much or slightly better because of their operation had greater mean differences in change scores at six months after surgery on the Constant, OSS and relevant domains of the SF-36 than did patients who indicated no improvement. These differences were highly significant. Equivalent analyses regarding the four-year assessment showed similar results for the OSS and pain dimension of the SF-36 while differences obtained on the Constant score barely approached statistical significance. Regarding comparisons between similarly grouped responses to more specific questions about change in symptoms and mean differences in change scores, such differences were found to be similar at six months and at four years for the OSS and for relevant domains of the SF-36, whereas for the Constant score the mean difference in change score was significantly reduced between the two postoperative assessments. Thus while the mean difference in Constant change score at the six-month assessment approached statistical significance, by the fouryear assessment it was reduced and not statistically significant.
With regard to grouped responses to an item about their judgement of the success of the operation, differences in change scores for OSS mirrored differences in the patients' judgements at both preoperative assessments, while differences in the Constant score were not significantly maintained for longer than six months. Differences in change scores for the relevant dimensions of the SF-36 were not generally of statistical significance. These findings suggest reduced reliability and sensitivity of the Constant score relative to the OSS over the longer term.
This could have arisen for a number of reasons. It may have been due to a smaller sample having been assessed by the former, or that the clinical assessments were carried out by two clinicians, one at each phase of follow-up. There may either have been differences in the way in which the clinicians carried out the assessment, or that patients moderated their responses according to the assessor. A previous study has also questioned the interobserver reliability of the Constant shoulder assessment. 12 Our study supports the use of patient-based measures of outcome and particularly the shoulder-specific OSS to supplement clinical assessment in the follow-up of patients after shoulder surgery.
